DOCUMENT RESUME 



ED 254 055 

AUTHOR 
TITLE 



EC 172 016 



INSTITUTION 

SPONS AGENCY 

PUB DATE 

GRANT 

NOTE 

PUB TYPE 

EDRS PRICE 
DESCRIPTORS 



Koegel, Lynn Kern; Koegel, Robert L. 
Programming Rapid Treatment Gains in Designated 
Instructional Services for Speech Impaired Children. 
Final Report. 

California .Univ'. , 'Santa Barbara. Dept. of Speech and 
Hearing. 1 s 

California 'State Dept. of Education, Sacramento.) Div 
of Special Education. 
Jul 84 . 

42-03651-3008-0083 

44p. ^ 
Reports - Evaluative/Feasibility (142) ^ 

MF01/PC02 Pius Postage. 

*Articulation Impairments; Elementary Education; 
Feedback; *GeneraliWt ion ; Program Effectiveness; 
*Self Evaluation (Individuals); Speech Handicaps;. 
*Speech Therapy t . 

ABSTRACT 

To investigate the use of a self-monitoring activity 
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nontraining conditions, 40 children (grades 2-7) witfi articulation 
impairments (sound substitutions) attended individual or small group 
speech therapy sessions. Self-monitoring activity focused on the * 
child recording correct sounds immediately following correct sound 
productions Analysis of the* children ' s generalisation to their 
natural environments revealed that all of the Ss demonstrated 
increases in the use of the target sound- out side the clinical 
environment. Ss consistently used the correct sound 9Q% to 100% of 
the time and continued to use the target sound correctly following 
termination of recordkeeping. A replication study was perfprmed which 
showed at least ^measurable improvements in 27 children. Study 
recommendations included increased involvement of, therapy clients in 
their own therapy programs. (CL) I 
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Forward . 

• ' The purpose of t this report is to, present a method for increasing^' * 
generalization and thus decreasing the* amount of time- a. child is enrolled 
in speech services for articulation. Jche methods discussed in this * 
report are data based and have been f ie).d-tested by several different 
speech-language pathologists, ' _ " 
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. SXECUTIVB SUMMARY 
i • 

Introduction * • 1 

I. 

The purpose of this project was- t;o investigate the use gf a 
self-monitoring activity as a .method of promoting generalization 'of a 
target, speech sound to nontraining' conditions, forty children who 
substituted e/s and $/z and/or w/r participated in this study- f-h.e ^ 
children attended^ speech , individually or in smalt groups, twice weekly 
for IS to 20-min sessions throughout the entire study. The investigation 
was conducted in the context of >a multiple baseline research design 
repfcicateS across subjects and- behaviors, fhe results demonstrated t^at 
.when the self-monitoring activity was implemented, t^he children began to 
generalize the use of the correct speech sound to their spontaneous 
speech, outside of the clinical setting where training took place. 

. METHOlj) 
Subjects , • ; 

Forty children, 'between second and seventh grade (at the 'start of 
treatment) participated in this study. The children attended twelve 
different -scTIools and were enrolled in special education for speech (the 
children were not enrolled" in any other special educatipn services) . The 
children all demonstrated consistent misar ticu'lations on one to three 

; ■ ♦ y 

phonemes. . ' • 

Assessment Consisted of briefly talking to the children outside of. 
their- classroom for 5 to 10 mirtutes^dur ing the first two Weeks of school. ,\ 
Children whb evidenced consistent (at least 90%) misar ticulat ions were 
eligible for participation in this 3tudy. Speech was • implemented in a 
room which was different from the child's regular classroom, by, the | 
school district's Speech^Language Pathologist^ 

' » -> " 
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Design * 

¥ 

Data were collected iri a- multiple baseline design (cf*. Hersen & 
Barlow, 1975) ac'ross children and across ' sounds' for two children. This 
design allows each child to- serve as' a control' for the child'(ran) who . ' 
have begun the experimental phase. This design turned out to be 
extremely practical for applied 'research in a public school setting since 
all children ended up receiving the most effective treatment, in a 
•systematically controlled evaluation format. 1 ' 

t 

Measurement . . / 

Because the experimental question in .this project concerned 
generalization, all datajpoints represent systematic generalization 

< . • " i 

.probes. That is, the dependent variable (percent of correct articulatory 
responses) was an independent measurement which was taken throughout the 
Kr^s>^. These data 1 were tak*en both during the baseline condition, • 
ich consisted of the treatment without self-monitoring activities, and- 
during the self-monitoring condition. Two 'observers, naive to the 
experimental condition, independently recorded the*Ns^ldren's 
correct/incorrect productions during the children's speech. The 
observers were speech and hearing students who had completed a minimum of 
one course in phonetic transcription. 

In order to" obtain as valid a generalization measure as possible, - 
ihis project collected data in the children's natural environments. 

t 

Prior to the data recording probes/ each child's teacher rfas introduced 
to the data recorders. The purpose of the measurement was explained to 
the teacher (but the teachers were not told how long the baselir^e^ 
measures would be for' any given child) . The teachers were to I'd that the 
recorders would make monthly checks. In addition, they were asked to 
introduce the daia recorder as a new a^de in the s&hool who wanted some. 
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information about the school and wanted to meet some of k.he students. 
Therefore, it was hoped that the .possibility would, decrease that the 
.children would make an association betweeo^he data recorder and their 
speech. Thus the/^ata could.be taken in a' less clinical mannet. 

tn order to j>btain data during the child's unstructured Spon-taneous 
conversation, the data recorder / engaged in a conversation with each 
child. During each of trie child's responses, the first occurrence of the 
target phoneme in the child's answer was recorded as correct or 
incorrect. That is, the recorder ^made an utterance or asked a question, 
then the first target phoneme in the' child's next responae was recorded. 
Then, the recorder made a second utterance or asked. 'a second question and 
the first. occurrence of the target phoneme in the child's .second response 
was recorded for the second response, and so oh" until ten responses were 
recorded. In instances where the. .targe t' phoneme did not occur (such as 
i6 the child 'simply /answered "no") that particular trial was disregarded. 
In order to record the responses unobtrusively, the data recorders 
covertly utilized each, finger to represent a question/ That- is, the data 
recorders unobtrusively held their fingers in such a\way "(e.g., bent or 

straight) that they could later distinguish between the correct vs 

f 

incorrect responses. Then, immediately following thj conversation, the 
responses were recorded on a precoded data sheets. 
3aseline - Treatment Without 3elf-Moni tor ing Activities 

As mentioned above, the baseline consisted of the treatment program 
without any self-monitoring activities for ^/varying lengths of time". (See 
^below for detailed program steps), 'following the' steps listed below, the 
first ^roup of children began the s#lf-moni tor ing program. The children 
who did not enter the self-monitoring phase continued in the speech 

• j r 

th'erapy program as follows without any ^elf-moni/or ing activities. ' 



First, in the clinic 1:90m ea,Ch child practiced the, target sound in two 
sentences. Wext, each child "practiced the target sound in-'a variety o£ 
'dri.Us thae 'required short responses fro.m the 'child*' (e.g. , describing a 
-picture). At this point, as a. control- Cor practice 'outside o£ the: 
•clinic, speech drills were sent home for the .parents to/ work on with.some 
of th'a children. „ Finally /each ' child practicedV'the target sound 'in 
unstructured" con vet sat ionV. "'' \ # 

_ , 'Some of the. children h^ye extremely long baselines. These children 
were enrolled in speech , services prior %g the development o£ this 
specific self-monitoring treatment "but had' showt^no gains outside o£ the/ 
speech therapy environment. After th e> progranf was developed all of the 
children continued In .the baseline (treatment without self-monitoring) 
but no child remained in this speech program longer than four more months 

t 

prior to starting the self-monitoring activity. Since no children -showed 
any gains in this condition it seemed unethical to continue the condition 
any longer without attempting the 1 experimental self r mbni tor ing condition. 
In addition, these .children had two to three different speech-language 
pathologists during baseline. With respect to experimental methodology 
this aided a control Cor possible* idiosyncratic effects of an individual 



speech-language pathologist. 

During this stage, as in all conditions of the investigation, the 
children were given points that could be exajhan^ed Cor functional 
reinforcers, chosen by the child prior to the start, of the program. 
Treatment With Self-Monitoring v . . 

At this point, although the children were demonstrating a high 

r 

percentage of correct responses in the clinic, none of the children were 
evidencing any clear generalization of cor r ect* espondiog outside the 
clinical setting. Therefore, the children were all scheduled to receive 

1 
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training in the following self-monifcor ing activities at their respective 
, time in the multiple baseline- das rgX v See be-low Eor detailed information 
Regarding the self-monitoring activity. - ' , 

: In order to be assurred £hafr the children. were. self-monitoring£° 

.■ ' » . • • : ;y \° 

patents and/or teachers were randomly asked (weekly) if each specific 

1 • ■ • , ••• ■ ■ " f' * 

^cbild was actually monitor ing during -the self ^moni tor ing progr am" '( ;i . e . , 

producing the target sound correctly then recording it in "the book). 
After, the children reached their 90% goal, and began to fluently use 
their sound, they were alloWd to stop using their self-monitoring books. 
Reliability * - • * 

* ••?* Liab * ilitY measures were obtained for each, child on the dependent 
variable (correct vs. incorrect productions of the target phoneme) 'during 
50 randomly - selected observations. Tw6~ observers naive to the 

.experimental phase of the study, who were randomly selected from a pool 
of sj.x observers, independently recorded correct or incorrect "responses. 
Percent agr^em^nJTivas calculated on a point-by-point basis. This was 
done by'dividing the number "of agreements^, by the number of agreements 
plus^disagreements^and. then multiplying by ib> for- each session. The I 

^average percent o£ agreement acrosVthe 60 sessions was 93. 33% (Range: 
40% to 100%) . 

Supplementary Sub jec tive Evaluations ■ by Teachers and Parents 

' . . • - yr 

In addition to collecting data through the use of a^trained 
observer, subjective measures were also collected by asking the. parents 
and teachers (either by a note, meeting, or phone) how the children r 
sounded. Specifically, the parents and teachers were provided with the 
open-ended statement: "In order,. to^ assess 'the' effects of the child's 
treatment, I would like to know-how your ch/ild sounds in class (or at. 
home)." Their responses^were then coded to whether the child was or 
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was not- correctly using the target phoneme, in the opinion of the child's 
parents and teachers. These ^ measures v*erealsd collected on aA)ntnly 
basis as close as possible to the data points. ; 




RESULTS 



Children's 3ehavior 



ERIC 



The -results demonstrate that prior to the self-monitor ing" condition, 
there was negligible generalization. That is, very few children showed 
any type of generalization of the clinical gains regardless of the length 
df baseline (treatment without self -monitoring) measurements (Ranqe:' one 

> . * .* 

month to three years). Then. following the baseline sessions, after the 
self-monitoring activities were implemented, all of the children 
demonstrated increases , in the use of the target sound outside of the 
clinical environment. The children consistently used the correct sound, 
.90% to 100% of t(ie time, and continued to use the, target sound correctly 
following the termination of the physical data sheets. 

Teachers' and Parents' Subjective Judgements , • v ° * 

The parents' and teachers' judgments corresponded very" closely with 
the recorder's cesults. with the exception of two children, all of the 
other children were subjectively rated as incorrectly using their sounds 
before self-monitoring was initiated, and correctly using their sounds'* 
(either all of the time or' part of the time) in the classroom and at £ome . 
after self-monitoring. was initiated. Overall, the .subjective reports 
were highly consistent with oojective data, and l.end support to the 
finding that the self-monitoring procedures facilitated .generalization. 

Replication " . 

\ 

In order to assess -the ease of replication of the present findings, 
.a total. of 27 children in 12 schools, in three school districts, with 5 
different speech-language pathologists participated in a test of the 

. -IX- % 
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replicability of the results. Sach of the replication therapists read 
the written instructions in a "How To" manual* and were provided with the 
opportunity questions over the telephone'. Tji^/ repliqation results 

: showed that the 13 children successfully reached -criterion and completed 
their involvement in the ptoject, and the other 9 cnildren were all. 
making measurable* improvements at the termination of the project. 
Products 

Tangible products produced at the e*id of the present' project 

i 

included: (1) a completed manuscript describing the project findings, ~ 
to;be submitted for publication in a r prof essional journal; (2) a "How 
To" manual listing the 'detailed treatment steps developed yn the present 
research; (3) the present final report; (4) an audio-visual training 
video tape to be used as an adjunct at professional workshops; (5) a 
presentation at the 1984 CEC Conference in Oakland; (6) presentations at 
the 198^3 ancKl984 American Psychological Association Conferences; (7) a 
presentation at Camarillq State Hospital; and (8) a orientation at the 
University of California, Santa Barbara. 

RECOMMENDATIONS 

Based upon the results of the present pcoject, the following 
concrete recommendations can be made. ^ > 

1) , It; is recommended that speech and language pathologists be aware 
of and understand generalizatiort issues. rhe^mpor tance of the 
generalization problem is stressed by our baseline measurements which 
illustrate that even though the children performed their sounds correctly 
->in the 1 clinical -setting , thare'was negligible improvement outside the 
clinic. Thus, classroo^ teachers and parents felt, subjectively, that 
the therapy was ineffective prior to the implementation of the " , j.l 
salf^monitor ing program. * < \ 



2) It is recommended that the children become moce active 
participants in implementing their therapy programs ^through the use of 
self-monitoring activities since these activities rapidly solved the ' 
generalization problem. 

3) It is recommended that the amount of in-clinic (out of 
'c*as*room) time be reduced by .implementing self r moni tor ing activities' 

when the children have perfected the target- sojand to criterion up to the 
sentence level (see baseline steps). . ^ 

4) In order to decrease clinician iime it is recommended that the 

, children be worked with in small gro.ups of] approximately 2 to 5 children. 

5) Along with the above recommendaJtions efficiency can be further 
increased by combining children with different speech sound target 
behaviors (e.g., s, z, and/or r) in single groups because the \ 

» 

self-monitoring program'is identical regardless of the target sound. 

6) In order to implement these programs on as wide a scale as 

4 

possible, it is recommended that the State Department of Education 
facilitate replication activities since the results of the present 
project suggest that replication should be readily achievable with 
minimal trailing intervention. i 
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INTRODUCTION 



Although a number of techniques and pracqnstructed programs have 
been used 'to effectively modify articulation, the behavioral ^changes 
these methods produce are often clinic-bound and limited to structured 
speech tasks. That is, generalization of a newly-learned response 
outside the clinical- setting and/or into, spontaneous speech is the most 
serious^problem identified by most speech clinicians (Mowrer, ^1971; 



Sommers, 1962; Wing & Heimgartner, 1973). The problem of generalization 
is an even greater obstacle for the speech-language pathologist in the 
public school system who often has a large/case* load, leaving' little time 
for each child. Thus, a speech-language pathologist in the public school 
system typically pulls children out of the classroom for 15 to 30 minute 
sessions two or three times weekly far individual. or small group 
treatment. Along with vacations, holidays, school absences, and walking 
to and from the classroom, $ery little time is actually spent with the 
children, and thus rapid generalization of the articulatory response into 

unstructured spontaneous speech does not frequently occur. 

x. 

The literature yields some studies which offer promising 
suggestions, although f e^T are methodologically very rigorous, and few 

■ 43$ 

•P. 

published generalization studies have been conducted in the public. school 

system. Some of the suggested methods can be programmed within. the 

clinical setting. These include the use of overpractice with increased 

speech (Bankson & Byrne, 1972; Pitts, 1965) , reducing differences between 

» 

the treatment and natural^environment "(Stokes & Baer, 1977), the use of 

• P 
natural reinforcement or intermittent reinforcement (Stokes & Baer, 

1977), and delayed (but contingent) reinforcement procedures (Fowler & 

Baer, 1981). Other methods which can be arranged outside of the clinical 

setting include the use of paraprofessionals (Costello & Schoen, 1973; * s 

* S ' ' % 
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Galloway & Blue, 1975; Griffith & Craighead, 1972) and parents (Costello 
& 3asTerv\l9J6; Raver, Cooke & Apolloni, 1978) , t an& trailing in multiple 

♦ 

environments (Griffiths & Craighead, 1972; Murdock, Garcia & Hardman, 
1977) t Although all of the above methods have been effective to some 
degree, they all have limitations when applied within the clinic, setting 
in part because they are extremely time-consuming and therefore not 
practical for clinicians with large case loads. 

♦ * - 

However , one line of research seems especially promising in 
promoting generalization outside of treated environments. Recently, * 
researchers ha\fe suggested that including the child as an active 
participant in the instructional program may promote generalization. For 

t 

example, one suggestion has been to have children choose their own target 

V 

behaviors (cf. Stokes & Baer, 1977f , In addition, researchers have showa 
that self-monitor ing* can be very effective in improving behavior or 
making behavioral* "changes in - handicapped as well as normal children 
(3ngel & Groth, 1976; O'Brien, Riner ^ Budd, 1983; Rho$6 , Morgan, & 
Young, 1983; Rosenbaiift & DrabmanJ 1979). Howeve^<*^even when 
self-monitoring of a newly-learned behavior is trained in order to 
promote generalization the self-monitoring itself typically does not 
generalize* to other non-trained environments (cf. Drabman, Spitalnik, & 
O'Leary, 1973; Robertson, Simon, Pachman, & Drabman, 1979) , Thus, it 
J3eems particularly important to also design a program where 
self-morv^or ing occurs in non-treated, natural environments in order for 
generalization and maintenance of the target behavior to take place 

V 

(Rhode, Morgan, & Young, 19^3). 

In relation to fche^ articulation literature, res 
^ demonstrated that wheiv children improve in the discr 
own correct/incorrect productions, improvements in ar 

ERJC -2-16 
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evidenced (Costello, Howard-Burger, & Graves, unpub.). That is, when 
children are trained and reinforced for di/stinguishing between their own 
correct .vs. incorrect responses, spontaneous improvements in the child's 
articulation are evidenced. This should' be differentiated from (external., 
auditory discrimination which occurs when the clierit discriminates 
another person's cjorrec}: or incqrrect ar ticula£ory responses or by< 

I ^ ■•••.> 

listening to their own pre-recorded correct vs. incorrect responses. 

Thus, it seems likely that training discrimination of correct vs. 
incorrect responses and then having t,he child self-mon,i tor correct 
phoneme production in the natural environments should promotte 
generalization. Therefore, the specific purpose of this project was to , 
teach the children to discriminate their own correct vs. incorrect 
articulations; and then, to program self-monitoring of correct. responses 
ir\ the children's natural environments' to promote generalization and 
maintenance of newly-learned articulatory responses. 
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STUD? A PPROACH „ . 
Design 1 ^ 

This study was conducted as a multiple baseline across subjects \ 

'.i 

design (cf . Hansen js, Barlow, 1976; Kazdin, 1982? McReypolds & Kearns, 
1983) with the addition of a multiple baseline, across phonemes. In a 
typical multiple baseline across subjects design,' similar behaviors 
(i.e., correct speech sound produptions) are first;, measured regularly 
over time in a baseline condition (Condition A) individually for- a number 
of subjects. When baselines for all subjects are noted to be stable, the 
experimental treatment is introduced to the fir st subject (Condition- a) 
while the other subjects remain in the baseline condition. Following "the 
demonstration of a change in* behavior (the dependent variable) in the 
predicted direction for the ,first subject, the experimental treatment 
(independent variable) is then applied t # o the behavior of the second 
subject, while the remaining subjects continue to be measured in ^he 
baseline condition.- This process continues, each subject successively 
replicated in a baseline-treatment format. The multiple baseline design 
demonstrates that the treatment, rather than extraneous, uncontrolled 
variables, is responsible for changes in the subjects'* behavior j.f each 
subject's behavior is changed when anc^^nly wherfrthe experimental 
treatment is introduced. Each subject, therefore, acts'as a control for 
the preceding subjects by demonstrating that the behavior of interest 
does not change duping baseline conditions, ho matter their length, but. 
changes only when the experimental treatment is introduced. Internal 
validity is strengthened each time the effect is replicated with anotner 
subject. 4 
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( In this particular project the .experimental phase was replicated 
across subjects with detailed monthly information ^presented on the first 
13 subjects. At any point in this study, some of the children were 
receiving the experimental treatment, while the other children were 
remaining in baseline (as a control) to evaluate the treatment effect. 
In addition, 4 children have a multiple s baseline across behaviors. rhat 
is, they, had two concurrent baselinei measuring two different behaviors. 

The treatment was implemented with oAe 'behavior while the other behavior 

\ ' * 

remained in baseline. Thus by implementing the treatment at different . 

times for different behaviors, increased assurance can be provided that 
the results were actually the effect of ! the experimental treatment. 
Measurement 

f 

Because the experimental question in this study concerned 
generalization, all data" points represent systematic generalization 
probes. That is, the dependent variable (percent of correct articulatory 
responses) was an independent measurement which was taken throughout the 
entire study. These data were taken both during^the baseline .condition, 
which consisted of the treatment without' self-monitoring activities, and 
during the self-monitoring condition. Two observers naive to the * 
experimental condition independently recorded the children's 
correct/incorrect productions during the children's speech. Observers 
were speech and hearing students who had completed a minimum of one 
course in phonetic transcription. ^ 

In order to obtain as valii a generalization measure as possible, 
this study attempted to collect data in the children's \natural 
environments. *&Prior to the data recording probes, each dhild's teacher 
was introduced to the data recorders. The purpose of the measurement was 
explained to the teachers (i)ut the teachers were not told hovXlong the 



baseline measures would be for any giv*n child). The teachers were told 
that the recorder s would make monthly checks. In addition, they were 
i. asked to introduce the data Recorder as a new aide in the school who ^ 
wanted some information about the school and Ranted to meet some of: the 
students. Therefore, it was hoped that the possibility would decrease 
that children would make an association with the da-ta recorder and 'their ' 
speech, so« that the data could be taken in a less clinical manner. 

In order to obtain data during the child's unstructured^ spontaneous 
conversation, the data recorder engaged in a conversation with each 
child. During each of the child's responses, the first occurrence of the 

v 

target phoneme in the child's answer was recorded as "correct or 
incorrect. That is, the recorder made an utterance or asked a question, 
then the first target pttpneme in the child's next response was recorded. 
Then, the recorder made a second utterance or asked a second question and 
the first occurrence of the target p-Hbneme in the cnild's second response 
was recbir^ed for the second response, and so on until ten responses were 
recorded. . In instances where the target phoneme did not ocpur (such as 
if the child simply answered "no") that particular trial was disregarded. 
In order to record the responses unobtrusively ,^the data recorders 
covertly utilized each finger to represent a question. That is, the data 
recorders unobtrusively held their fingers in such a way (e.g., bent or 
straight) that they could later distinguish between the correct vs. 
incorrect responses. Then, immediately following the conversation, the 
responses were recorded on a precoded data sheet. J 
Baseline-Treatment Without 3elf-Monj tor ing Activities 
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As mentioned above, the baseline consisted of the treatment program 
without any self-monitoring activities for varying leng\hs of time. The 
specific steps are listed below. * "~ 
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/- PROGRAM STEPS 

STEP I: ' Train the target* sound in isolation , (Also see 

Nemoy-Davis (1*974) .for farther 'details. on evoking consonant 
sounds) . 

h. The client imitates the sound after the speecn 

clinician. In order to evoke^ the sound, in isolation, 

visual and descr iptive -placement prompts may be 

necessary. Also, a o\irror may be helpful fos some 

clients, twenty consecutive correct responses is the 

criterion for this, step." 

B. Spontaneous production of the target sound. The 

< 

client must produce twenty consecutive correct 

productions of the sound in isolation without any 

model or prompts. In the case of final /r/ 4 

remediation, a combination of the various vowels + 
I 

/r/ must be produced for a total of twenty 

A 

consecutive correct responses. If a client 
misar ticulates the /r/ sound in both initial and 
final word positions, the initial /r/ and'final /r/ 
may^be treat'ed as separate sounds. The two separate 
/r/ sounds can be treated consecutively or 
concurrently. Voiced and voiceless cognates are 

* Ik 

treated as a single sound. 
STEP 2: TRAIN THE TARGET SOUND IM WORDS . 

A. Imitative production of words containing the target 
sound* Twenty to 30 pictures (without the written 



word) containing the target sdund(s) are used as 
stimulus items. When applicable, various word 
positions and cognates are used. 'The client is 
required to produce 20 consecutive different 
words to pass criterion. If the client is unable 
to produce the target sound in words, a branch 
step using the^tar get sound in syllables may be' 
used. Twenty cons\cutive correct responses is 
pass criterion. Fail criterion on the target words 
is five to ten consecutive incorrect responses. 
Spontaneous production of the target sound (s)* in 
words. The client is now required to produce the 
stimulus words (discussed in A above) without a 

* 

model. Twenty consecutive correct responses is 



criterion. ' ' ' 



Train. the target sound in Phrases . V 
Imitative production of phfSse^ containing words with 
the target sound (s). Picture cards from step 2 
(above) are used as stimulus items to evoke the 
phrases. I The client produces the phrase after the 
clini^ary. At this point if another target sound 
should occur in the phrase, the client should produce 
it correctly. That is, from this point on the clieyht 
is required to produce any occurrence of the target!^ 
sound correctly during- the speech drills. Twenty 

/\v ■ ^ 

/ consecutive correct phrases is the criterion. 
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B. Spontaneous production of the above phfases. The 
client produces 20 consecutive- correct phrases 
without a model using the stimulus pictures from step 
2 (above), Again, the client i& required to produce 
any occurrence of the target 1 sound in the^phrase 
coprectly . ^ ' , < 

"STEP 4: Train the target sound in sentences .. 

A. Imitative production of sentences with words 
containing the target sound(sX. rhe clinician m*kes > 
sentences usipg the target words. Then, the client 

i 

repeats the sentences producing all target sounds in 
, the sentence correctly. Twenty, consecutive correct 
responses is criterion. 

B. Spontaneous production of sentences containing the 
tarcjet sound (s). The client now makes up sentences 
about the targe£ words, (discussed above). The client 

• must produce 20 errorless sentences in a row to *pass 

criterion. Once^ the client passes this step (s)he is ^ 
ready to begin to Self-monitor his/her. speech. 
Following the steps l^ted above the first group of children oegan 
the self-monitoring program. The children who^ did ^ot enter the 
self-moni-tor irtg phase continued in the speecn therapyXprogram (as 
follows) without any self-monitoring activities. First, in the cli/hic 
room each child practiced the target sound in two sentences. Next, each 
child practiced" the target sound in a variety of drills that .required 
short responses from the child (e.g., describing a picture). At this 
point, as a control for practice outside gf the clirti'c,' speech drills 
ware sent home for the parents to wprk on with children 12 and 13. 
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Finally, each child practiced the .target sound in unstructured 
conversation. ^ 

Children 10, tl, 12, and 13 "have extremely long baselines. These 
• children were enrolled in speech services prior to^ the development of 
this specific self-monitoring treatment but „rfad shown no gains outside of 
the speech therapy environment.. After the program' was developed ail of 
the children continued in the baseline (treatment without 
self-monitoring) but no child remained in this speech program longer than 
four moreen ths prior to starting the self-monitoring activity. Since 
no children ^flowed any gains in this condition it seemed unethical to 
continue the condition any longer without attending the experimental. f 
self-monitoring. condition. In addition, these children had two to thVse ' 
different speech-language pathologists during basettne. With respect t\? 
experimental methodology tyfis added a control "for possible idiosyn 
effects/of an individual speech-language pathologist. » 

During this stage, Is* in all conditions of the investigation, 
children were given points that ctfuld be exchanged for functional ^' \ 
reinforcers, chosen by the child.prior to the start of the program. / 

TREATMENT- WITH , S5LF-M0^ITQRIMG 
At this point, although the children ware demonstrating a hjgh 
percentage of correct^responses in the clinical setting, none of the 
children were evidencing any clear generalization of correct responding 
outside the clinical setting (e.g., in their .classrooms) . Therefore, the 
children .were all scheduled to receive training in the following 
self-monitoring activities at their respective times in the multiple 
baseline design. 
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STEP Is Train Internal Auditory Discrimination . 
A. The speech-language pathologist demonstrates a 

correct vs. incorrect sound in a worf? The 

/ 

pathologist tells the client that the .incorrect* , 

v sounds like , and a correct sounds 

t like 1 
3. The client is required to produce a correct vs. 

incorrect sound. The speech-language pathologist now 
says a word containing the. target sound to the 
client. (S) he 'then ,a£ks the client to say the w^prd 
both the "correct" way then the "incorrect' 1 way. 
That is repeated with several different words 
v (three to five) . 
>TEP 2: Train the Client to^Record Correct Responses , 
the client is now told that (s)he should say -the sound 
correctly ALL<of the time. Immediately following each 
correct response the client should mark a ( ) or a (+) 
on the data sheet. If^the client is using a wrist 
counter (sjhe should be trained to press the button 
immediately following each correct . response. 

Under supervision of the clinician, the child must 
y demonstrate that (s)he can monitor approximately 20 
\coj/^ responses during unstructured conversation. 
At this point, and the beginning period of 3 (below), 
the client's speech may sound very slow and labored. 
This is a natural phase before the sound becomes 
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"a^itoSnatic. " • 

3. Now the client is ready to begirt moni-toring his/her' 
speech outside of the speech class. The client 'is 
eold that (s)he must be involved in "a natural 
conversation with another person or be reading aloud 
to another person. While talking, the client should 0 
record each correct sound immediately following the 
production. The data sheets or wrist counters 
should be carried (or worn) by the client as often as 
possible. Points may be* exchanged for pre-determined 
- reinforcers. Following this 'step most of the clients 
should be fully generalized (i.e., using their -sounds 
at least 90% of the time during unstructured conver- 
sation outside of speech class) within one to two 
months. However some clients may learn their sounds 
as quickly as two to three weeks-while a few may take - 
considerably lpnger.* When the client is beginning £, 
to use his/her 'sound in conversation (s)he will 
^ \ produce the soufld^more .naturally a«'it becomes more 
automatic. 

Tn order to* be assurred that the children were self-monitoring, 
parents and/or teachers were randomly asked (weekly) if each specific 
child was actually monitoring daring the self-monitoring program ( i .*e 
producing the target sound correctly then recording it in the book) . 
After the children reached their 90% goal,, arid began to" fluently use. 
their sound, they were allowed to stop using their books. 
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variable (correct vs. incorrect productions of the target phoneme) during 
50 (37.73%) randomly selected observations. Two observers naive to the 
experimental phase of the study," wh^were randomly selected from a pool 
of six observers, independently recorded correct or incorrect responses. 
Percent agreement was calculated on a pointVoy-point basis. .This was- 
done by dividing ^the number of agreements by the number of agreements 
plus disagreements and then multiplying by 100 for each session. The 

.. . * 

• average. percent of agreement across the 60 sessions was- 93.33% (Range: 

40% .to 100%) % : 

Supplementary Subjective Evaluations by Teachers and Parents 

In addition to collecting data through the use of a trained 
observer, subjective measures were also collected by asking the parents 
and^teachers (either by- a note, meeting, or 'phone)* how the children 
sounded. Specifically, the parents and teachers were provided with the 
open-ended statement: "In order 'tb assess the affects of the child's 
treatment, I would like to know how your child sounds in class (or at 
h6me). " Their responses were then coded as to whether the child was or 
was not correctly using the target phoneme, in the opinion of the child's 
parents and teachers. These measures ' were also collected on a monthly 
basis as closers possible to the _data points plotted in Figure !.• . 

%I3DISGS " ... 
•> Bfefer to Figure 1 here 

4 

Thirty-one of. the 40 children who started in this study reached 
, . criterion well before the project period ended, and therefore 

successfully complete their involvement within this time period. The 
other 9 children, while still in progress at the completion of -this 
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project, were all showing measureaole improvement. Detailed, monthly data 
Cor the first 13 children are shown in figure 1. The results show that 
* prior to, the self-monitoring condition, there was negligible 
generalization. That is only one child (Child 9) showed any type of 
generalization of the clinical gains regardless of the length of baseline 
(treatment without self-monitoring) measurements (Rang^: 1 ,|ionth to 2 ; 
years). Then following the baseline sessions, after the self-monitor ing 
activities were implemented, all of the children' demonstrated increases 
in the use of the target sound outside of the clinical environment. For 
example, Child 1 had no correct responses during baseline. 'Then, 
following the initiation of self-monitoring, she consistently used the 
correct sound, 90% to 100% of the'time. In addition, she cohtinued to 
use the target sound correctly following the termination of the physical 
data sheets. 7n |Pw? trend is evidenced for all of the other children. 
It is also interesting to note that while Child 5 was monitoring his 
first target soun<^ no generalization to £he second target sound occurred. 
However, once he began to monitor his second sound, generalization 
occurred. 

Teachers' and Parents' Subjective Judgements 

The parents' and teachers' judgments corresponded very. closely with 
h the recorders' results plotted in Figure 1. With the exception of 
Children U and 13, all of the other children were subjectively rated .as ' 
incorrectly using their sounds (either all of the time or part of the 
time) in the classroom and at home. In the< case of Child 11, the parents 
thought he sounded "better" after self-monitoring. However, while his 
teacher stated that he said his /s/ and /t/ correctly all of the time, 
she also stated that it sounded as if he had to make a conscious effort 
--teq produce the sound correctly, and it did not appear to be "automatic." ' 



It is ' interesting to note that some of his gains did not appear to 
maintain over the- summer, either (see Figure 1). in the case of Child 
13, the teacher said sfie*~had not noticed any change in his soeech over 
the year. However, his father, and three naive data recorders during the 
self-monitoring condition, in addition to his new teacher and the naive 
data recorder during the follow-up phase, felt that his speech no longer 
contained errors. Overall, the subjective.- reports' are highly 'consistent 
with objective data, and lend support to the finding that the 
self-monitoring procedures facilitated generalization. 

REPLICATION 



The detailed results shown above are representative of the first 13 
children who participated in this project. It is important to note, 

. also, that the present project contained a replication component. In 

" . . v 

addition to the first 13 children (see Figure I and Table 1), 27 children ' 
we^e treated during the replication by speech-language pathologists both 
within and outside of the primary school district. Thes^ additional 
speech-language pathologists were provdided only with a rough draft of "^T 
the "How To" manual, and the opportunity to ask questions over the 
" telephone, in order to assess the ease of replication of the present 
* results. It is noteworthy that 13 of the children in the replication 

J 

sites reached criterion, successfully completing their involvement in tne 
project, and that the other 9 children were all making measureable 
progress by the termination of the project period. Table 2» shows their 
sex, grades, a>nd presenting problems. 

CONCLUSIONS AND RECOMMENDATIONS ' 
• The results of this study, demonstrating that articulation improved 
.after the children were trained to discriminate and self-monitor their 
corr«6t articulations in. their natural environments brings up important 
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clinical issues. In planning remediation programs, training the children 
to distinguish between their own correct vs. incorrect productions 
immediately following their own productions seems oE primary importance 
(cf . • Costello, Howard-Burger, & Graves, unpublished manuscript). 

In addition,, there s^em to be several critical components whion when 
_jjsed in combination appear to result in an effective self-monitpr ing * 
program. These are listed below. * v 
1. The client did NOT practice the target^pund in a drill 
type manner such as simply repeating words or -sentences 
with the target sounds, nor engaged in "artificial" conversa- 

1 

tions within the clinic (such as in the -baseline treatment) . 
Instead, the client used the target sound .in natural speaking 
situations such as conversation and reading at home and >at 
school. This type of treatment under natural' conductions has 
been stressed as highly valuable with other populations 
. (e.g., Hart & Risley, 1930) and seems like it may have 
been an influential component in the present package/" t 

^. In the present study, correct responses were recorded by 

the chiliTX That is, the responses were recorded on a sheet 
of paper or a wrist counter. In this way, it was easy for 
the clinician.^to check with parens and teachers to be sure 
that the children were indeed monitoring their speech. 
. Observable behavior has been stressed as important for 
designing intervention programs and may have also been 
important in the present' package. 



3. In the present study self-monitoring was an activity which 
the children did in their natural environments. That is 
the client received rewards eor self-monitoring (as opposed 

— $o just practicing as occurred in the baseline condition) 
conducted OUTSIDE of the speech training environment. J 
This is important because the client already produced the 
target sound correctly in the speech environment when th«. 
speech-language pathologist was present. Monitoring within 
the speech room was simply to help assure that the children 
knew how to monitor accurately. ^ 

4. In the present study, random checks were made with signifi- 
cant others to be. sure trfe •child was indeed monitoring in 
the non-clinic settings. That is, the clinician checked 
with parents and teachers occasionally to be sure the child 

* 

was actually monitoring during unstructured conversation and 
not simply Marking points or repeating a word with, the 
target sound in a drill type manner. Such validity checks 

' have been stressed as important in helping to promote 1 

generalization (e.g., Rhodes, Morgan, & Young, 1983) and ' ' 

r may have been helpful in the present package. 




4 

When the above components were implemented in combination the 
children showed very rapid improvements in generaliza£ion> In fact, 
the time the first monthly measurement was made most of the children had 
already reached a high-level of proficiency in their classroom, tfnile 
this change seems extremely rapid, it is probably important to note that 
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subjectively it. appeared to occur gradually during the month, rather than 
suddenly. Also, the initial productions appeared quite' labored, and then 
gradually became 'more fluent throughout the month. Thus, while the 
- package was, extremely effective, it^appeared to produce change in the 
typical manner characteristic of a learning curve, and thatiearning ,was 
quite likely taking place with. the self-monitoring activity. 

Overall, this package consisting (of the above components, which were 
designed to promote generalization, was very successful in promoting both 
rapid generalization, and maintenance of treatment gains. It was 
inter estTng~"t)o note that prior to the implementation of the y 
self-monitoirng components, there was no change in the baseline 
measurements. This suggests that although the children were receiving 
competent speech treatment, in that they performed their sounds correctly 
in the "clinic, the treatment was ineffective in promoting generalization 
\>to natural environments without the self-monitoring package. 

Further research involving each individual component of this study 
would be -interesting in order to^evaluate the, relative importance of each 
component and/or combination of components. However, it is hoped that, 
from a practical point of view, the present' investigation will aid 

v. * 

speech-language pathologists in the public sctyaols in being able to 
systematically and predictably produce rapid generalized treatment gains 
fo*r their public school clients, a goal which heretofore has been very 
• difficult to achieve (cf. Mowrer, 1971; Sommers, 1962; Wing & 
Heimgartner, 1973). - ' » 

Applied Research Design 

» 

One further point which might be important to comment on relates to 
. , the applied, research design utilized in this investigation. Such designs 
(cf. Hersen & Barlow, 1976; McReynolds & Kearns, 1983; etc.) are 

V ' 
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especially applicable in public school settings because they can oe used 
in the context o>f systematically exploring likely treatment manipulations 
for individual children. Mo untreated control group is necessary, since 
each child serves as his/her own control, receiving all treatment 
conditions manipulated at systematically selected points in time for 
separate children. * Further, the treatment which eventually turns out to. 
be most effective is presented to all of the^hildren. Thus, the design 
permits experimentally valid -conclusions to be drawn- for each individual 
child, and all of the children are able to receive tangible . benefits from 
the research, making the design an especially valuable one for use in 
applied settings such as the public school system. 
Recommendations 

Based upon the results of the present project, the following, 
concrete recommendations can be made. 

* V) It is recommended that speech and language pathologists be aware 

of and understand generalization issues. , sphe importance of the 
generalization problem is sfcresset| by our baseline measurements which 
illustrate that even' though the children performed their sounds correctly 
in the clinical setting, there was- negligible improvement outside the 
clinic. Thus, classroom teachers and parents felt, subjectively, that 

**the therapy was ineffective prior to the implementation of the 

selF-monitoring program. t * 

2) It is recommended that the children become more active, 
participants in implementing their therapy programs through the use of 
self-monitoring activities since these activities rapidly solved the 
generalization problem. 
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p 3) It is recommended that the amount of in-clijic (out oe 

classroom) time be reduced by implementing self-monitoring activities 
when the children have .perfected the target sound to criterion up to the 
sentence level (see baseline steps) . 

4) In order to decrease clinician time it is recommended that the 
children be worked with in small groups of approximately 2 to 5 .children. 

5) Aloi\g with the above recommendations efficiency can be further 
increased^/ combining children with different speech social target 
behaviors (e.g., ?7— -z, and/or r) in single groups because the 
self-monitoring program is identical regardless of the target sound. 

6) In oVder to implement these . programs on as wide a scale as 
possible, it is recommended that the State Department of Sducation 

■ facilitate replication activities. since the results of the .present 
project suggest that replication should be readily achievable with 
minimal training intervention. 
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FIGURE CAPTION 

Figure 1. Figure 1 shows Individual data Cor the 14 behaviours. 

; Percen-t oC* correct responses is plotted on the ordinate -and the, 

months are pitted on the abscissa. Hollow dpts represent estimates 

obtained by previous speech-language pathologists priqr to the 

development of the current self-monitoring treatment. Double lines 

represent the initiation of the self-monitoring. "Dotted lines show 

when the child was carrying the physical data sheets and breaks 

represent 3 month periods without any type of treatment (i.e., 

summer vacations) . 

* • - 
Figure 2. Figure 2 shows group averages for the first 13 

children. Percent of correct responses for the group are .plotted on 

r 

the ordinate. The abscissa shows baseline measurements. Data Cor 

the Cirst 3 months of the self-monitoring phase, and follow-up 
measurements . 
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Figure 1. Figure 1 shows individual data for the 14 behaviors. Percent of correct 
responses is plotted on the. ordinate and the months are plotted on. the 
abscissa. Hollow dots represent estimates obtained by previous, speech- 
language pathologists prior to the development of the current self-montorlnq 
treatment. Double lines represent the initiation of the self-mpnitoring. 
Dotted lines show when the child was carrying the physical data sheets and 
breaks represent 3 month periods without any type of treatment (i.e.. i 
summer vacations). »••».; 
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Figure 2. Figure 2 shows group averages for the first 13 children. Percent of 
correct responses, for the group , are plotted on the ordinate. The 
■abscissa shows baseline measurements , Data for the first 3 months 
of the self -monitoring phase, and 'follow-up measurements. 
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Table 1. The age, sex, target sound (s) and treatment format for 
the first 13 children in the investigation 



:hild 


Sex 


Group (G) 

or ~ 
Individual (I) 
Treatment 


Grade 


- 

Age at Start 
ff Study 


Target Error 
Sound (s) 


1 


F 




3 


7;9 


[s,z] 


dentalized 


2 

** 


r 


G 


3 


8; 7 


[s, z] 


dentalized 




r 


G 


2 


7; 10 


[s,z] 


dentalized 


4 


M 


G 


2 


8 


[r] 


w/r 




M 


G 


2 


8; 6 


[r] 


w/r 




M 




2 


7; 10 


[s, z] 


dentalized 












tr] 


w/r 


7 


F 


G 

/ 


2 


7;1 


I s , Z J 


aen tax 1 zea 


8 


M 


I 


4 


10;9 


[s,z] 


^lateralized 


9 


F 


G 


2 


7; 2 


[ s , Z ] 


dentalized 


.10 


F 


: G K 


, 2 


7;9 . 


[s, z] 


dentalized 


11 


M 


I 


2 


8; 3 


[s,z] 


lateralized 


12 


F 


. I 


1 * 


6; 6 


[rj 


w/r 


13 - 

* 


" M 

✓ 


G 


2 


' 7;3 




dentalized 


t 




6 




» ■ ■■ « 

42 A ; 




• 



o 

ERIC 



I 

KO 
I 




-H m= 



0) 



Child 



14 

15 

16 

17 

18 

19 

20 

21. 

22 

23 

24 

25 

26 
27 
28 
29 
30 
31 
32 
33 
34 

35 



(U 

•H =M= 



38 
39 
40 



/ 



\ 



Table 2. The grade, sex, target sound (s) 
and replication site for children in the replication sites 

\ 



Sex 



F 
M 
F 
M 

f* 

M 
M 
M 
M 
F 

F 
F 

F 
F 
F 
F 
M 
M 

M 
M 
M 

M 
M 
M 
M 
M 
F 



Grade 



Target Sound (s) 



Status at end 
of. project yr 



2 


f s, z] 


dentalized 




** 


z 


[ s , z ] 


lateralized 






2 


[rl 


w/r 




** 


2 


[s/z] 


dentalized 




** 


2 


[r]^ 


x w/r 




** 


2 


[s,z] 


dentalized 






2 


[sz] 


devitalized [r] 


w/r 


** 


3 


[s,z] 


dentalized 


** 


6 


[r] 


w/r 




** 


2 


[s, z] 


dentalized 






o 


[s,z] 


dentalized 




** 


2 


[s,z] 


dentalized 






** 


[S/Z] 


dentalized 




** 


7 f 


[s,z] 


dentalized 




** 


4 


[s, z] 


dentalized 




** 


4 


[s,z] 


dentalized 






3 * 


[s , z] 


dentalized [r] 


w/r 


★ 


3 


[ s, z] 


dentalized 


** 


2 


[s,z] 


dentalized 




** 


4 


[s, z] 


dentalized 




* 


3 


[s, z] 


dentalized 






2 » 


[s,z] 


dentalized 






3 


[r] 


dentalized, 




** 


3 


[rf . 


dentalized 




** 


3 


[s] 


dentalized 






3 


[§] 


4#atalized 






3 


[r] 


dentalized 




** 



[s,z] 



*[rj 
f 



ERIC 43 



* in progress but showing measureable improvement 
** successful completion 
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